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AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the application: 

LISTING OF CLAIMS: 

1. (currently amended): An ultrasonic transmitting and receiving apparatus comprising: 

an ultrasonic transducer array including plural ultrasonic transducers for transmitting 
ultrasonic waves and receiving ultrasonic echoes reflected from an object to be inspected; 

drive signal generating means for generating drive signals for respectively driving said 
plural ultrasonic transducers; 

transmission control means for controlling said drive signal generating means such that 
ultrasonic waves transmitted from said plural ultrasonic transducers form at least one ultrasonic 
beam; 

signal processing means for performing reception focusing processing on plural detection 
signals obtained based on the ultrasonic echoes received by said plural ultrasonic transducers so 
as to form a reception focal point in at least one region within the object thereby obtaining plural 
detection signals relating to said at least one region; 

storage means for storing plural different acoustic pressure intensity profiles s e t bas e d on 
acoustic pr e ssur e int e nsity distribution formed by transmitting ultrasonic b e am s and th e 
r e ception focusing processing to b e p e rform e d in s aid signal proc e ssing m e ans , each of said 
plural different acoustic pressure intensity profiles representing one of acoustic pressure intensity 
and acoustic pressure intensity ratios in plural regions included in an isochronal surface as a 
surface where ultrasonic beams reach in predetermined time elapsed from being transmitted ; and 
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calculating means for calculating image data relating to said at least one region on the 
basis of the plural detection signals relating to said at least one region and selected at least one of 
said plural different acoustic pressure intensity profiles. 

2. (currently amended): An ultrasonic transmitting and receiving apparatus compri s ing: 
according to claim 1, 

an ultrasonic transducer array including plural ultrasonic transduc e r s for tran s mitting 
ultrasonic wav e s and r e ceiving ultrasonic echoes reflect e d from an obj e ct to be inspect e d; 

driv e signal g e nerating m e ans for g e n e rating driv e s ignal s for r e sp e ctiv e ly driving said 
plural ultrasonic transduc e r s ; 

transmis s ion control m e ans for controlling said driv e sig nal g e n er ating means such that 
ultras onic wav e s transmitt e d from said plural ultrasonic transdu ce r s fo rm at l east o n e ultrasonic 

hflfi iti • 
UCu) 11, 

s i g nal p ro c essi ng m e ans for p e rforming r e c e ption focusing proc e ssing on p fa ral d e t e ction 
signals obtained base d on the ultra s onic ec h oes r e c e iv e d by said plural ultrasonic tran sd u cer s so 
as to form a rec e ption focal point in at least one r e gion within th e object th e r e by obtaining plural 
d ete ction signals relating to said at least on e region; 

storag e means for storing plural different acoustic pressure intensity profil es s e t bas e d on 
acou s ti c p ressure int e nsity distribution formed by transmitting ultrasonic b e am s and the 
r e ception focusing proces s ing to be performed in said signal proc e ssing means; and 
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c al cu la t in g m e ans for calculating imag e d at a relating to sai d at le a s t o n e reg i on-o i rthe 
basis of th e plural d e tection signal s r e lating to said at l e ast one region and said plural different 
acoustic pr e ssur e int e nsity profil e s, 

wherein said plural different acoustic pressure intensity profiles repr e sent on e of acoustic 
pr es sure int e nsity and acoustic pressur e int e n s ity ratios in plural r e gions included in an 
isochronal s urfac e as a s urface wh e re ultrasonic b e am s reach in pr e d e t e rmin e d tim e e laps e d from 
being transmitted are previously set based on acoustic pressure intensity distribution formed by 
transmitting ultrasonic beams in plural different directions and the reception focusing processing 
to be performed in said signal processing means . 

3. (currently amended): An ultrasonic transmitting and receiving apparatus comp ris i ng: 
according to claim L 

an ultrasonic transducer array including plu r al ultrasoni c tran s d u cers fo r t r ansmitt i ng 
ultras onic wav e s and receiving ultraso nic e cho e s r e flected from an obj e ct to b e in s p e ct e d ^ 

drive signal g e n e rating m e an s for g e n e rating drive signals for r e sp e ctiv e ly driving said 
plural ultrasonic transduc e rs; 

transmission control m e ans for controlling said drive s ignal generating m e ans such that 
ultrasonic wav es transmitted from said plural ultrasonic transduc e rs form at l e ast one ultrasonic 

l/Vll i * 1 5 

s ignal proce s sing m e an s for performing reception focusing proc e s s ing on plural detection 
signals obtained based on th e ultrasonic echoes received by said plural ultrasonic transduc e rs so 
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a s to form a re c e pti o n focal point in at least on e r e gion within th e object thereby obtaining plural 
d e tection signals r e lating to s aid at least one r e gion; 

s torage means for storing plural diff e r e nt acoustic pr e ssur e int e n s ity profil e s s e t based on 
acoustic pr e ssure intensity distribution form e d by transmitting ultrasonic b e ams and th e 
reception focusing proc e ssing to b e performed in said signal proce s sing m e ans; and 

calculating means for calculating imag o data r e lating to said at l e ast one r e gion on th e 
ba s is of the plural d e t e ction signals r e lating to said at l e a s t one region and said plural different 
acoustic pr e ssur e int e nsity profiles, 

wherein said transmission control means controls said drive signal generating means such 
that plural ultrasonic beams are transmitted simultaneously in plural directions. 

4. (currently amended): An ultrasonic transmitting and receiving apparatus according to 
claim 1, wherein said signal processing means obtains plural detection signals relating to plural 
regions within the object, respectively: and 

said calculating means calculates image data relating to said plural regions by using said 
plural detection signals and plural acoustic pressure intensity profiles relating to said plural 
regions. 

5. (currently amended): An ultrasonic transmitting and receiving apparatus according to 
claim 3, wherein said signal processing means obtains plural detection signals relating to plural 
regions within the object, respectively; and 
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said calculating means calculates image data relating to said plural regions by using said 
plural detection signals and plural acoustic pressure intensity profiles relating to said plural 
regions. 

6. (currently amended): An ultrasonic transmitting and receiving apparatus according to 
claim 1, wherein said signal processing means obtains plural detection signals relating to one 
region within the object; and 

said calculating means calculates image data relating to said one region by using said 
plural detection signals and plural different acoustic pressure intensity profiles relating to said 
one region. 

7. (currently amended): An ultrasonic transmitting and receiving apparatus according to 
claim 1, wherein said signal processing means obtains plural detection signals relating to each of 
plural regions within the object; and 

said calculating means calculates image data relating to said plural regions by using said 
plural detection signals and plural different acoustic pressure intensity profiles relating to each of 
said plural regions. 

8. (currently amended): An ultrasonic transmitting and receiving apparatus according to 
claim 3, wherein said signal processing means obtains plural detection signals relating to each of 
the plural regions within the object; and 
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said calculating means calculates image data relating to said plural regions by using said 
plural detection signals and plural different acoustic pressure intensity profiles relating to each of 
said plural regions. 

9. (original): An ultrasonic transmitting and receiving apparatus according to claim 1, 
wherein said calculating means calculates the image data by obtaining a solution of simultaneous 
equations which have image data relating to said at least one region as unknown and which are 
constructed based on the plural detection signals relating to said at least one region and plural 
acoustic pressure intensity profiles relating to said at least one region. 

10. (original): An ultrasonic transmitting and receiving apparatus according to claim 3, 
wherein said calculating means calculates the image data by obtaining a solution of simultaneous 
equations which have components corresponding to image data relating to said at least one 
region as unknowns and which are constructed based on the plural detection signals relating to 
said at least one region and plural acoustic pressure intensity profiles relating to said at least one 
region. 

1 1 . (original): An ultrasonic transmitting and receiving apparatus according to claim 9, 
wherein said calculating means calculates the image data by obtaining vector lt x" from an 
equation Ax = b where "b" represents a vector having components corresponding to the plural 
detection signals relating to said at least one region, "A" represents a matrix having components 
corresponding to plural acoustic pressure intensity ratios in plural acoustic pressure intensity 
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profiles relating to said at least one region, and "x" represents a vector having components 
corresponding to image data relating to said at least one region. 

12. (original): An ultrasonic transmitting and receiving apparatus according to claim 1 1, 
wherein said calculating means obtains the vector "x" by obtaining a generalized inverse matrix 
of the matrix "A" which satisfies the equation Ax = b. 

13. (original): An ultrasonic transmitting and receiving apparatus according to claim 12, 
wherein said calculating means obtains the vector tc x" by performing singular value 
decomposition on the matrix "A", reducing a rank of the matrix "A" by discarding singular 
values less than a predetermined value, and obtaining a generalized inverse matrix of the matrix 
A' which has a reduced rank. 

14. (original): An ultrasonic transmitting and receiving apparatus according to claim 11, 
wherein said calculating means obtains a least square solution of the vector "x" which satisfies 
the equation Ax = b in the case where the matrix "A" have "m" rows and "n" columns where m 
>n. 

15. (original): An ultrasonic transmitting and receiving apparatus according to claim 11, 
wherein said calculating means obtains the vector "x" by obtaining an inverse matrix A" 1 of the 
matrix "A" in accordance with one of (i) an exact method including a sweeping-out method and 
(ii) an iterative method in the case where the matrix "A" is a square matrix and a regular matrix. 
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16. (original): An ultrasonic transmitting and receiving apparatus according to claim 2, 
further comprising correction means for correcting acoustic pressure intensity profiles 
corresponding to a second isochronal surface based on detection signals relating to a 
predetermined region and acoustic pressure intensity profiles corresponding to a first isochronal 
surface. 

17. (currently amended): A method of transmitting and receiving ultrasonic waves by 
using an ultrasonic transducer array including plural ultrasonic transducers for transmitting 
ultrasonic waves and receiving ultrasonic echoes reflected from an object to be inspected, said 
method comprising the steps of: 

(a) transmitting at least one ultrasonic beam by driving said plural ultrasonic transducers; 

(b) performing reception focusing processing on plural detection signals obtained based 
on the ultrasonic echoes received by said plural ultrasonic transducers so as to form a reception 
focal point in at least one region within the object thereby obtaining plural detection signals 
relating to said at least one region; and 

(c) calculating image data relating to said at least one region on the basis of the plural 
detection signals relating to said at least one region and selected at least one of plural different 
acoustic pressure intensity profiles se t based on acoustic pr e ssure int e nsity distribution formed 
by transmitting ultrasonic b e ams and th e reception focu s ing proces s ing to be p e rformed at st e p 

each of said plural different acoustic pressure intensity profiles represent ing one of acoustic 
pressure intensity and acoustic pressure intensity ratios in plural regions included in an 
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isochronal surface as a surface where ultrasonic beams reach in predetermined time elapsed form 
being transmitted . 
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